Recovery of substance P but not somatostatin in the cat spinal cord after unilateral lumbosacral dorsal rhizotomy: a quantitative study.
The dorsal horn of the cat spinal cord contains substance P and somatostatin within nerve endings which arise from cells located in dorsal root ganglia and from cells within the neuraxis. Previous studies from this laboratory have demonstrated that dorsal rhizotomy depletes both peptides from the dorsal horn. However, the changes in the two peptides differ. Substance P is at first severely depleted by dorsal rhizotomy and then recovers in part, whereas somatostatin is diminished less but does not recover. In the present experiments the validity of these conclusions which were based on anatomical observations has been evaluated quantitatively with the use of radioimmunoassay. After a 74% reduction at 10-14 days postoperative, substance P immunoreactivity in the deafferented dorsal horn shows a small, statistically significant recovery by 30 days to 60% of normal values. In contrast, somatostatin is reduced by 46% at 10-14 days but does not return significantly. As previously suggested by immunocytochemistry, dorsal rhizotomy produces no significant decline of either peptide in the ventral horn. The differing response of the two peptides is consistent with the hypothesis that intrinsic spinal substance P-containing neurons increase their projections (or their production of substance P) in the deafferented dorsal horn, but that somatostatin-containing neurons do not. Because synaptic number returns to normal in at least the deafferented lamina II of the cat yet substance P recovers only partially, it is likely that axons which contain transmitters other than substance P or somatostatin also increase the numbers of their terminals in response to dorsal rhizotomy.